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I'RELLVUNARY INVESTIGATIONS OF DUNES OF THE GAWLER 
RANGES PROVINCE, SOUTH AUSTRAUA 
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Summary 

Campbi-U., E, M . rwipM p, C. R., HurroN, .1. J. & fRiiscorr. J. R. (1996) Preliminary invuMigations of dunes 
lit (tie Gawicr Ranges ptwince. Souiti Australia Ttzim'. R. Sue. S. Aust. 120(1), 21-36. 31 May. 1996. 

Three licliK of dunes have developed in the retenl past wjlhm the Gawicr Ranges in the arid-senimrid interior 
III South Australia. The dunes (lunettes, parabolic dunes, transverse dunes, linear dunes, climbing duia-s and 
tailing dunivs) are es.senlially relit forms, were active about 4000 years BP and aie now stabili.sed by vegetation 
though stixmg winds still cause occasional .sand movement. Some of the dunes demonslralc sand Iransfion over 
distances of at least 2.3 km. The origin of the various niorphologieal dune types is discus.scd. Supply o( sanil. 
Ihc moisture coiiteril ol the substrate, the vegetation cover and wind speed and direction arc all iniporlam. Ibpograpliy 
influences the morphology of the dune.s in various ways and is fundamental to any explanation ol climbing and 
falling dunes. 

Kl' V WOMis: Gawler Ranges, lunettes, parabolic dunes, transverse dunes, linear dunes, climbing dunes, tailing 
dunes, thermoluininesecncc dating. 



Introductiun 

In the mid- latitude de.scrts exien.sive fields of sand 
dune.s are restricted to plains. Sand dunes have, 
however, been reported from desert uplands where 
topographic obstacles deflect nr funnel the regional 
airflow and produce deposilionai forms and patlcms 
different from the essentially regular and repeated 
formalions found in the dunefields of the adjacent 
plains (Wilson 1973; Smith 1982). They include sand 
shadows of various types, sand sheets, obstacle dunes 
and climbing and falling dunes (Planhol & Rognon 
1970; McKee 1979; Mainguct 1984; Greeley & Iverson 
1985). The Gawler Ranges, located in the arid-senTiarid 
interior of South Australia, is a desert upland w ithin 
which three field.s of .sand dunes have penetrated the 
valleys between the bomhardi massifs and in some 
areas have overridden the low doinical hills (Fig. la, b). 



Geolugie Background 

The bornhaidts of the Gawler Ranges are developed 
in a layered sequence of silicic volcanic aseks (mainly 
rhyolites, rhyodacites and daciies) of Mesoproierozoic 
age (1592 ± 2 Ma - Fanning et al. 1986). The volcanic 
asclcs consist predominantly of subaerially erupted 
ignimbrites (nuees ardentes deposits), welded to 
varying degrees, and with lixtal occurrences of ba.saltic 
lava and agglomerate They were intruded by granites 
of the Hiltaba Suite (1485 ± 16 Ma - Crea,ser 1989 
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cited by Blissctt et al. 1989; see also Flint 199.3) which 
now ixciir extensively in the western part of the upland, 
in the Kondoolka and Hiltaba areas, as well as in small 
isolated outcnips near Kokatha Homestead (H.S.) and 
Lake Everard H S. They are also exposed to the W, 
SW and S of the Ranges. 

Where exposed, both the volcanic and granitic 
crystalline rocks arc massive and compact but a well 
developed system of orthogonal fractures trending 
NNW and NE, and including also laliludinal and 
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Fig. la. The Gawlei Ranges province, showing location of 
the study site in South Australia (inset), localities mentioncxi 
in the text and average annual isohyets (mni). The 
Corrobinnie Depression dune samples analysed by Go.slin 
were collected from dune.s adjacent to the road from 
Wimilla to Hiltaba H S. 
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meridional seb. has been exploited by weathering and 
erosion to form the major valley systems of the Ratiges 
(Campbell & Twidalc IWl). The summit and upper 
slopes of the tx.'mhardls arc essentially devoid of any 
weathered materials, though isolated patches of regolith 




Fig. lb The geology, including dunetidds. of (he Oawler 
Range.s province (after Williams IQ94). A. Hieni Dunefield. 
B PioeadiHy Dunclleld C Moonaree Dunefield. D. 
Beacon Dunefield. E, llkinu Dunefield F. Scrubhy Peak 
Dunefield 




Fig. Ic. Schematic diagram showing location of lunettes, linear 
dunes and parabolic dunes of the Oawler Range.s prvivmcp, 
Sooih Australia. The orientation of the linear dunes is also 
indicated. Not all dunes are shown. 
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are preserved on the lower slopes, as for example 7 
km east of Nonning H S., and in the valley floors drill 
cores and dam sections indicate that the volcanic 
material is weathered to depths of up to 50 m. 
Individual bornhardts attain heights of over 4f»0 m in 
the S, but they decline m elevation to the N (e g. Nukey 
Bluff c. 460 m. Mt Nott 430 m. Bond Hill 336 ni, 
Chitanilga Hill 317 m, Nuckulla Hill 256 m. Mortimer 
Hill 232 111 - see Fig. la). The upland i.s bounded on 
Its SW and S sides by an escarpment which, ihough 
dissected and rising only 150-200 m above Ihc 
suriounding plain, is nevertheless, and viewed 
regionally, linear and inipristng. so much so that the 
explorer E. J. Eyre was Jed to describe the Gawlei 
Rangc.s as "a vast mouniain mass rising abruptly out 
of the low Scrubby country'" (Eyre 1845). To the N. 
W and E the relict amplitude diminishes and the hilLs 
peter out as the plains become more and more 
extensive. 

The bornhardts of the Oawler Range province hav'c 
evolved in two rnajor stages. The first involved 
pianatiim and fracture-controlled differential suhsurlacc 
wealhering m lurassic or earlier umes, the second, the 
.stripping of the negolilli in the Early Cretaceous to 
expose bevelled domical forms. Remnants of (he etch 
planation suitace represented by tlie summit bevels are 
particularly well preserved in the south. There has been 
only minor erosion of Ihc ranges since the Mesozoic 
(Campbell 1990'; Campbell & Twidale 1991). 

Numerous salinas. including lakes Gairdncr, Hari’is, 
Everard and Acraman and many small saline playas. 
iiccupy low lying areas in valleys and plains. The 
depression occupied by Lake Acraman is the site ot 
an ancient meteorite imjiaci (Williams 1994) The large 
lakes stand about 120 m above sea level . They are the 
termini of closed drainage basins most of which arc 
not much larger than the lakes ihemsclves. 

Climate 

At present the area is .scmiarid in the S grading (0 
and in the N (Fig. Ja). In the south there is a pro- 
nounced winter rainfall maximum, produced predom- 
inantly by the easterly passage of cold fronts, but a 
significant paiportion of the rainfall is derived from 
occasional inOuxes of moist tropical air. In the nonh 
the rainfall is derived from both these sources and the 
annual distribution is more uniform (Fig. 2a; Bureau 
of Meteorology 1993a). Summers are hot and winters 
cool. Annual evaporation is about 27lX) mm. with a 
mean monthly evaporation ranging from about 80 mm 
in June to 390 nun in January. 

The only records for modern wind regimes in the 
area arc from Nonning (Fig. 2b). In summer, sand- 
moving winds (stronger than about 20 km per hour) 
blow predominantly from SE. S and SW. In winter, 
strong winds blow from .several quarters hut N, NW 
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and SW winds are important (Bureau of Meteorology 
1993b). Woontcra, located more than KX) km to the 
NE of the Ranges, experiences predominantly SE-,S 
(total) winds in summer although in winter, winds are 
more variable, but with a strong N and NW-SW 
comptment. At Ceduna. 100 km to the W, in suiruner 
SE, S and SW winds predominate, whilst in winter 
NE through NW-SW winds are most eorrunon (Bureau 
of Meteorology 1988; Fig, 2c), 

The Duncilelds 

The Australian dunefields form a huge whorl of 
linear dunes around the centre of the eontinent (Brook- 
tleld 1970; Wasson et at. 1988), though it is not e.stah- 
lished whether all the seetors of the pattern Were 
formed by winds related to one and the srune 
atmospheric system or that they were ever active at 
the same time. The Australian de.scn dunes are 
charaeleristically long, parallel sand ridges extending 
unbroken over tens and even a few hundreds of 
kiloincircs. Many are asymmetrical in cross-secti<m 
and display tuning fork or Y junctions. They are 
generally restricted to die desert plains (Madigan 1936, 
1946; Wopfner & Twidale 1967). 

Aldiougli Ihe precise mechanism of foimatiOn is 
debated, and it is likely that the dunes originate in 
various ways (McKee & Tibbetts 1964; Wopfner & 
Twidale 1967; Brookfield 1970; Tsoar 1989; Tseo 
1993), some are apparently initialed in the lee of 
lunettes or other accumulations of sand (Twidale 1972) 
and extend in a downwind direction. There is a mild 
controversy as to whether the sand of which the dunes 
are built is of local derivation (Folk 1971; Wasson 1983) 
or whether it is essentially e.xotic and far-travelled 
(Wopfner &. Twidale 1967). The Gawler Ranges 
dunefields yield evidence geniiane to this problem. 

Immediately to the W of the Gawler Ranges the 
linear sand ridges of the Great Victoria Desert, the 
southern part of the great Australian dune pattern, trend 
WNW to ESE and there are zones of parabolic dunes. 
Within the Gawler Ranges province the .sand dunes are 
more varied and lunettes, transverse dunes, and 
climbing and falling dunes, as well as linear and 




Fig. 2a. Mean monthly raintall and mean number of rain (lays 
for Moonarecand Nonning (Bureau of Meteorology 1993a). 
Length of record: Moiinaree - 108 years, Nonning - 90 
years. 
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Fig. 2b. Nonning wind data ( Bureau of Meteorology 1993b). 
The percenUge of calm observations is indicated in the 
centre of the rose. Length of record 23 years. 
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Fig. 2c, Wind roses for W'oomera and Ceduna (Bureau of 
Meteoralogy 1988).. The percentage of calm observations 
is indicated in the centre of the rose. 
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parabolic dunes, are developed. Some are stable, but 
others are occasionally mobile. 

Three fields of dunes penetrate the uplands (Fig. lb). 
In the N, the Hiern Dunefield extends WNW to ESE 
between the Kokatha hills and Lake Everard to the 
western shore of Lake Gairdncr. The dunes are 
predominantly linear forms. Dunes also occur N of 
tlte Ranges and also on some of the i.slands within Lake 
Gairdner. In the same latitude, and to the lee of a major 
lunette developed on the E shore of Lake Gairdner. 
the Piccadilly Dunefield extends eastwards for 35 km 
across the plains located between Lake Gairdner and 
Island Lagoon. Here linear sand ridges and parabolic 
forms are well developed and some lunettes occur on 
the eastern margin of small salinas. 

The Moonaree Dunefield occupies the plain between 
the volcanic Everaid hills to the N and the granitic 
Kondoolka hills to the S and extends eastwards to Lake 
Acraman. In this part of the Moonaree Dunefield there 
IS a sharp boundary between parabolic dunes to the 
S and linear sand ridges to the N. Dunes occur on 
islands within Lake Acraman and on its eastern shore. 
To the NE of Lake Acraman the plain carrie.s a veneer 
of sand but dune liirms are absent. Further to the E, 
however, linear sand ridges are again developed and 
extend as far as the shore of Lake Gairdner. 
Immediately to the W of this salina, some of the dunes 



‘Smith, D. M. (1976) The denudation chronology of the 
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override the low volcanic hills forming climbing and 
falling dunes. The Beacon Dunefield (the Black Oak 
dunefield of Smith I976-) extends eastwards from the 
E shore of Lake Gairdner, again in the Ice of a major 
lunette. This field consists mainly of linear sand ridges 
but there are some lunettes and parabolic forms. 

The most southerly dunefield, the llkina Dunefield. 
is part of the Kododo Dunefield of Smith (1976‘). 
Both the field and individual dunes trend NW to SE 
between the Corrobinnie Depression (Bourne et at. 
1974; Binks & Hooper 1984) and the SW margin of 
the Gawler Ranges from near Yarranna Hill to the 
vicinity of Mt Sturt. Within the Corrobinnie 
Depression, complex parabolic forms arc well 
developed. In the vicinity of Mt Centre, linear sand 
ridges from the llkina Dunefield diverge ESE and 
extend across narrow plains and valleys between the 
volcanic uplands and extend into the hilly areas to form 
the Scrubby Peak Dunefield (Fig. lb). In both the N 
and S anns of this dunefield there are departures from 
the general ESE trend as a result of topographic 
interference with the airflow. Both crestal transverse 
dunes and climbing and falling dunes result from such 
topographic effects. 

Dune morphology 

Linear dunes 

Linear sand ridges dominate the duneficlds within 
the Gawler Ranges (Fig. 3). These linear forms trend 
WNW to ESE in the W and lalitudinally further to the 




Fig. 3. Linear sand ridges of the Scrubby Peak Dunefield funnelled along broad valleys between the bornhardts of the .southern 
Gawler Ranges, Soutli Australia. Field of view in foreground approximately 5 km. 
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E. In places, e.g. near Ml Oninite (Fig 4). funnelling 
of the Wind has pnxJuced dunes aligned ai various 
angles Ui the regional irend. The linear dunes vary in 
height, length and linear frequency, i e, the number 
of sand ridges per unit distance measured normal to 
the dune trend. The maximum height of the dunes 
varies from 3 15 m above the interdune corridors. They 
vary in length faun a few tens of metres up to 20 km; 
none extends unbroken for many scores or hundre:ds 
of kilometres as do some of the sand ridges ol desert 
plains such as the Simpson Desen (Woplner & Twidale 
1967. 1990; Twidale I9RI). The linear frequency of the 
dunes varies between two and six per km The 
interdune corridors .ire .sand covered. Most ijf the dune:-- 
are symmetrical, with smooth enssts which rise and 
fall to form peaks and saddles. The slopes are gentle, 
considerably less than the angle of repose of the sand 
No deixisiiioiial structures and n<i slip face.s have been 
noted. The dunes carr)' a covering of low shrubs and 
small tiee.s. though little or no soil development i.s 
apparent and there is. today, only occasional and minor 
reworking of the sand b>’ wind and water. Tlie diinc.s 
arc relic according to the classi ftcation of Livingstone 
& Thomas (1993). 

Purabolir dunes 

Groups of parabolic or Ll-dunes ocxur within the 
linear duncfields. Most of the parabolic dunes occur 
outside the Ranges, and notably in the Corrobinme 
Depression (Bourne et at. 1974), though ifiere is a W- 
E zone within the Moonaree Dunefield and patches 



of parabolic forms ix;cur within the Piccadilly and 
Beacon dunefields. Although many ol these dunes are 
complex in plan tbrm. with transverse, rakc-like and 
cia'ular patterns well developed, the basic unit is a U 
shaped dune about 8 m high and with the open end 
of the U pointing to the W (Fig, 5). 

Climbing and Jailing dunes 
In the Cawler Ranges most of the dunes are 
developed on broad valley Hours between Ihe 
bornhardts. In some areas, however, linear dunes 
penetrate into the hilly terrain and suffer tmxlificaiion 
as a result ot furincllingand diversion of the wind (Fig. 
4). In oilier areas, the dunes extend over the liomhardLs 
On the reasonable assumption that the sand migrated 
southea.stwards, dunes piled against the windward 
(northwe.stern) slope of a hill are termed eliinbing, or 
rising, dunes; where sand has iwerridden the crest ol 
a hill and extended on to the leeward (southeastern) 
slope, tailing, or hanging, dunes arc formed (Fig. 6a). 
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Fig. 4 Schcmatio diagram of lineiu' dunes oriented NW ai 
SE, and irregular patterns of linear and lran.sverse dunes 
due to topograptiie interteience to the wind near Ml Granite, 
Gawler Ranges. Soutli Australia (from aerial phoUigraphs, 
Depanment of Land.s, Soutli Australia and I 100 000 
National topographic map series). Not all dunes arc shown 
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Fig, 6a. Echo, climbing and falling dunes (allci Mabbutt 
1977). Arrow indicates direction of the wind A. Linear 
dune not anchored by topography. B. Linear dune rising 
over topographic obstacle. C Climbing (1) and lulling (21 
dune. D. Echo dune. 
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Fig. 5. Linear and parabolic dunes of the MiKinarec Dunefield 
15 km south of (jike Everard H.S. (from aerial photographs 
Department of Lands, Soulli Australia and 1:100 (KKJ 
N.ational lopographic map scrie.s). 
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Thcsf dunes have noi been studied in detail in the and 
mountains of Australia, although dunes which aiguably 
ascend cliffs have been studied in the coa.stal context 
(Jennings 1957- Langford-Siniih & Thom 19b9) 
Climbing and falling dune.s are known from various 
paas ot' the world, for example Imm pengladal Finnish 
Lapland tSeppala 1993), coastal west cislicia. Spain 
and NL Spam (Cros & Sena 1993), hut most 
previously published reports pertain to warm de.scrt 
environments, e.g. Calitomia (Ovans 1962; Smith 1967 
cited by Bender 1982. Anders 1974 cited by Bender 
1982; Lancaster 1994), Colorado (Johnson 1968), 
Idaho (Knsciciniak 1973-), Arizona (Grecly & Iversi'n 
1985) and Utah (Alhbrandt 1979), all in the United 
Slates, where most are inactive, veneered by gravd and 
dissected by ephemeral streams (Smith 1982), northern 
Mexico (Slone 1967). Brazil (Bigarella 1975, 1979), 
Fgypt and Jordan (McKee 1979), the Sinai Peninsula 
(Ahihrandf 1979). tlie Sahar.i (Smith 1954) and the 
central Namib Desea (Goudie 1972). They arc also 
found in the eastern Flinders Ranges. South Australia 
(Green 1994''), near Port Stephens and in the 
Shoolhaven River area in New South Wales (Thom et 
al. 1994), on llie Erldunda Range 160 km .soulfi of Alice 
Springs and on the norihern margin of the Simpson 
Desert where dunes (werridc some of the latitudinal 
ranges. Greeley (1985, Fig. 7.39) illustrates a field nt 
climbing dunes drifting over the riln of a 16 km 
diameter crater on Mars. 

In the Gawler Ranges climhing and tailing dunes 
occur in three areas. Firsi, examples were noted by 
Smith in the Scrubby Peak Dunefield (1976-; Fig. 6b, 
c). Second, Giles (198lT) remarked that sand dune.s 
ciicioach on to the slopes of Ml Stua. Sand from the 
llkina Dunefield has accumulated on the NW slopes 
of Mt Stun (the wcstrrn peak) and forms an irregular 
mound along the base on its SE side. Thinl, climbing 
and falling dunes art common in the Moonaree 
Dunefield E of Lake Acraman. where .small dunes 
trending W-E are essentially restricted to the plains, 
though they pariially override niany of the bornhardls 
(Pig. 6d). 

In the .Scrubby Peak Dunefield, .some linear dunes 
have been diverted around the major volcanic liills (Figs 
4. 6b, c) but elsewhere, especially where the relief is 
lower, the dunes traverse hill and valley alike. The 
dunes ascend the lower hills (in general terms those 
that stand less than some 40 m atarve the adjacent vallQi 
floors) without significant interruption of form and are 
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classed as climbing dunes. In some instances the dune 
is diverted around the flanks of the hill and continues 
downwind (Fig. 6b) Elsewhere, the dune form i.s 
interrupted, tor although there are many grains and 
even small pockets of sand in fissures and shallow rock 
basins on the eresLs and upper slopes ot the hills, there 
is no dune form; a short distance down.slope from the 
crest, however, the done form is resumed m falling 
dunes 3-4 m high (Fig. 6c). 

Transverse dune.s 

In die Scrubby Peak Dunefield funnelling *jf die wind 
has produced dunes of varied orientation , In ihi.s part 
of the Gawler Ranges elongate bornhardts are aligned 
cssemially N-S. Sand ridges also aligned N-S arc 
l.Kaicd in the valleys between the bomhardl.s. There 
are .some W E dunes which override the bornfiardis 
and, in addition. N-S trending elongate dunes are 
located just below the crest on the lee side of the.se 
hills fFigs 4, 7). These crcstal dunes are tentatively 
classified as of iiansverse type. 



UmedfS 

Lunettes are developed along at least part of the E 
side of most ot the large salinas and many of the smaller 
playas in the region (Fig. IcL Lunettes arc transverse 
dunes located on the Ice sh<jres of lake basins. The 
name “laocnc” wa.s first appli&f to the form by Hills 
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Fig. 6b. Scrubby F^ak area, Gawler Ranges, South Australia, 
showing diverted dune (D), climbing dune (C) and falling 
dune (R (from 1.100000 National topographic map series) 
The ifune-forming winds were from the nonhwesi .sector 
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Fig. 6c. Diverted dune (D), climbing dune (C) and falling dune (F), Scrubby Peak area, Gawler Range.s, South Australia 
View to the north. T^e hill stands about 25 m abitve the surrounding plain. 



Fig. 6d. Climbing and tailing dunes. Moonaree Dunefield, Gawler Ranges. South Australia. Note that the hailing dune 
on the near side of the bornhardt. resumes in a topographic embayment. Field of view iipproximaicly 2 km 
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(1940) who described lunettes of silty-day 
Loiitpositions (Vom NW Victoria. Sub.sequcntly, 
lunettes of various sizes and rnineralopic.s have been 
reported from all states of Australia They ranpe in 
enmposition from quartz-rich to day-rich to almost 
pure gypsum The sandy quartz-rich dunes were 
(brmed hy deflation from beaches on the lake margin, 
The clay-rich dunes were derived by deflation of clay 
aggregates from the saline lake floors The gypsum 
dunes are compi.rscd either of rounded ctystals deflated 
from the dry lake bed or of line ‘kopi’. some of which 
may be due to Weathering of sailated particles since 
deposition (Stephens & Crocker 1946, Campbell 1968, 
Bowler 1968, 1983; Chen e/ al. 1991). 

In Ihc Gaw'ler Ranges area lunene.s of gypseous 
composition occur on the eastern margin of lakes 
Kveiard, Harres, Acraman and of many of the smaller 
Salinas. Both gypseous and siliceous lunettes are found 
(’ll Ihe eastern side ol l,ake Gairdner. The most 
paimincnl siliceous lunettes are located opposite the 
duneflclds which impinge on the W side of the lake. 
Both dunefields found E of Lake Gairdner. the 
Piccadilly and the Beacon, are developed in Ihe lee 
of these pronnneni siliceous lunelles. The lunettit on 
the ME margin of Lake Gairdner nses about 35 m 
above the lake bed. Much of the surface is bare and 



erosion by wind and water has created a senes ol 
domical remnants, standing 3-4 ni above gentle swales. 
Ill addition, lunettes consisting predominantly ol 
Fiagments of Gawlcr Range Volcanics of sand si/e 
occur disconlinously along the margin of Lake 
Gairdner (Fig Ic). 

Scdimentolog)' 

A total of 16 sand samples, each from the crest ol 
a dune, and including at lea.st one fmm each of the 
duncHelds in Ihe Gawler Ranges province, was 
examined to determine composition and gtaln 
morphology iTable 1) and grain size and relattjJ 
parameters were detennined using O,.*' phi standard 
sieves. 

The sanil s;tmples are all various shadi^i of yellow- 
red (2. .5 to 10 YR Munsell Soil Colours). .All samples 
consist of at least 90%. and most more than 98%. 
quartz grains. The minor ccmsiilucnls are quartz nxk. 
feld.spar, Gawler Range Volcanics fiagmeiiLs. ?jnm 
oxide and organic matter. In most samplc.s the grains 
arc predonnnaTiily frosted, but some are polished 
Samples from two dunes in the Scrubby Kjak Dunefield 
show higher percentages of pt.ihshed grams. Grains 
from all samples .show I'erruginous coatings of yellow 




r-ilj. 7. Transverse crestaJ dune, .Scrubhy lAak Uundidd. Oawlei Ranges. South Australia. View to the ?<uuih l<> Ihe roriv«hinnif 
Dtpiession. The trestd dune is abuui 8 m high 
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Tahu- 1. Compostnon and .^ram nuirfihnlngy of samples from dunefields in the Gawler Ranges, Sottih Australia. 



Sample 


Dune type 


Colour' 


Composilion- 


Surface 

texture’ 


Surface 

coaling'* 


Round ness’ 


Sphericity 


Beueun Duncfield 














1 


linear 


2.5YR S/6 


quartz 95% 


85% MF 


Y. O. R, B. 


SK-SA. 


high. 








fl.2, 3,4.5) 


15% P 




lew R 


some elongate 


f'iccudilly Dunefield 














2 


linear 


SYR 4/6 


quartz 99% 


98%. MF 


Y. O 


SA-SR, 


high. 








(1.2.4,5) 


few P 




few R 


some elongate 


.3 


parabolic 


SYR 5/6 


quartz 99% 


98% MF 


V. 0 


SA-SR. 


high. 








(4,5) 


few P 




few R. WR 


some elongate 


4 


linear 


2.SYR 418 


quartz 99% 


95%. MF 


Y, O, R 


SA-SR. 


high. 








(4.5) 


few LF 




few R 


some elongate 










tew P 








5 


linear 


2. SYR 4/8 


quartz 98% 


98%. MF 


Y, R, B 


SA-SR 


high. 








(1.5) 


2% P 




few R 


some elongate 


liiern Duncfield 














6 


linear 


SYR 5/6 


quartz 99% 


98% F 


Y, 0 


SA-SR. 


high. 








(1.4.5) 


2%. P 




few WR 


some elongate 


7 


irrcaular 


SYR 5/6 


quartz 99%' 


95% F 


Y. O 


SA-SR. 


Ingli. 








(44) 


5% P 




few R 


some elongalc 


H 


linear 


7.5 YR 6/6 


quartz 99%. 


95% MF 


y, 0 


SA-SR. 


high. 








(1.4,5) 


5%.P 




few R, WR 


Mime elongate 


9 


linear 


SYR 5/8 


quaitz 90% 


90% F 


Y, 0 


A-SR 


moderate, 








(1.3.4.5) 


10% P 




.sonic R 


•some high 


MiHiiiaree Uunefteld 














to 


linear 


T.S'l'R 5/6 


quartz 98%. 


90% TF 


Y, 0 


SA SR. 


high. 








(1,4,5) 


10% P 




.some A, R 


some elongate 


tl 


irregular 


7. SYR 5/6 


quartz 99% 


95% F 


Y. O 


SA-R, 


high. 








(4.5) 


5% P 




few WR 


.some elongate 


Scrubby 


Peak Dunelield 












12 


linear 


7. SYR 5/6 


quartz 95%' 


95% MF 


Y. R, B 


SA-SR. 


high. 








(1,4.5) 


5% P 




few R, WR 


.some elongate 


13 


linear 


lOYR 5/4 


quartz 99% 


70% MP 


Y. 0, B 


SA-SR, 


Itigh-moderate. 








11,4.5) 


30% SF 




some R 


some elongate 


14 


linear 


lOYR 6/4 


quartz 99%. 


50% P 


Y. O 


SA-SR. 


high- moderate. 








(1.4.5) 


50% F 




few R 


some elongate 


LS 


linear 


7.5YR 4/6 


quartz 98%. 


98% P 


Y, 0 


SA-SR. 


high-moderate. 








(1.4,5) 


2% P 




few A, R 


some elongate 


llkina Dunefield 














16 


linear 


7.5YR 6/6 


quartz 98% 


70% I.F 


Y. O, R 


SA-SR, 


moderaiehigh. 








(1.3,4) 


.30% P 




few R 


some elongate 



'Munsell Soil colours. 

‘Minor cunsliluenLs in hrackeLv h quartz TVtck. 2: felclipar. 3; Ginvlei Range Volcanics. 4: ?iron oxide. 5: organic material. 
*r-; fmsied. R. polished. M: moderately Lr lightly. 

^Y: yellow. O: orange. R: red. B: brown. 

’SA; subaneular. SR: Mibrounded. A; angular, R: rounded. WR: well rounded 



and less commonly orange, red and brown, material, 
The grains in all .samples are predominantly subangular 
to subrounded, w'ith small .amounts of angular and well- 
rounded grains. High to moderate sphericity is char- 
acteristic, with most samples containing some elongate 
grains. 

The dune samples are all fine to ntedium grained 
sands (mainly 0.125 to 0,5 mm diameter - Folk l%8). 
I'hcy are wiell-.sorted to poorly sorted, with most 
samples moderately well-sorted. 



Age of the dunes 

The .sand of the Gawicr Range.s dune.s is typically 
a yellow-red colour (Table 1), suggesting sufficient lime 
fisr Initial weathering of clay, relea.se of iron, and 
development of a fatni ferruginous patina. The sand 
is not the brilliant red of the dcsert.s of central Australia, 
nor the dusky red (lOR .3/4 Munsell Soil Colour) ol 
the .sand derived from the local Gawler Range 
Volcanics. Some authors would attribute the contrasting 
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colour to different source materials (Wasson 1*183; 
Nanson ftal. IW2). Others, e.g. Woplher t& Twidale 
()*J(>7) and Walker (1979) consider that the intensity of 
the red colour increases with lime and hence is an 
indication of the age of the dune. 

Ill an attempt to attain a more precise e.slimaie of 
age, sand from the Scrubby Peak Duncficld was tested 
lor ihermolaminesccnce (TL). Samples were taken 
from a tailing dune on an unnamed hill (National 
Topographic Map Series Miniiipa 5932, l.l(K) 000, 
Grid Reference Nf:316018) 1.5 km K of Scrubby Peak 
(Fig. 6bi. The method was.a variation on the ’‘partial 
b)e,ach" niethix) developed tor the TL daling of 
sediments by Winlle and Muniley (1982) The age is 
estimated by measuring the TL energy .stored in the 
lattice of a suitable mineral, m this case, ejuartr. The 
time interval measureii is the time since the stored 
energy was last reset to zero or near zero by exposure 
to solar ultra-violet radiation. .After .such a re-seuing. 
energy accumulates again at a known rate by exposure 
111 radiation in the envinvnnicni from the naturally 
ladioaelive elements K, U. Th and from cosmic rays 
The age is found from the so-called age equaiioiv 

age = natural TL 

TL per unit dose x dose rate. 

.Samples were recovered frtim depths of 35 and 70 
cm within the dune by means of an aUger, Liking care 
to shield the sample fixim light during and after 
colleclion. After digc.stlon with 20% HCI to remove 
carbonates and Na(.lH to remove clay, the 90-125 gm 
Iraciioii was receive id by sieving. A 40 minute etch with 
40% HF remosed feldspars and a surliice layer of the 
quail/. Flolation on aqueous sodium polytungslate at 
a relative density of 2 67 hillowcd; the end produei 
was very' pure quart'/ and it is on this sainple that the 
mea.sureinenis were ciuried out 

One of die problems wuh TL dating of seilirni‘ni.> 
IS uncenmmy al«>iir the degree m which the 'LL w.is 
reset at the beginning nr the time of intenisi II Is roe 
tor die TL to he removed complclclv, even by 
prolonged exprsurc to sunlight. Moreover, the amount 
ot iche I L vanes Irom sample lt> sample and may vary 
with the age of the sample ( EkTgcr 19*90) . In the present 
iiiiesligalioM, It was liiuiid that the accurnulateil IL 
was small so iImI any uncertainty m the degree of 
rvsening would nrsuh tn significant uneertaintv in the 
age Tlie level ot rescuing was fnund from a surlace 
sample collected by pressing packing tapi- .igainsi die 
cxpo.scd dune cut lace This showed that theTL clock 
had not fieefi coinpletely re.set to zero in .spite of Uie 
long lime likely lo have been spent in Ihc sun bj' the 
Sample in reaching iis prescni position. Under lliese 
ciieunisUnces special procedures aic ueeessarv. as 
desi rihi'd by J'rescoti aiid Mojarrubi il993i They make 



use of the tact that many quartz samples have a .so- 
called “rapidly hicaehitig’’ peak (RBP) al 325’C in the 
thermoluminesccnce glow curves, which bleaches lo 
near zero within a niatter of minutes when exposcii 
lo light of wavelength longer Ilian about 500 niii 
(Spixmer et at. 1988). 'fins means that exposures ol 
the order of minutes to natural sunlight in the. 
erivirontneni will have ensured (hai the trap conceined 
had been emptied completely and ihal, at Ica.st so tar 
as the 325‘’C peak is concerned, the TL clock of die 
sedinienl was completely re.sci ai the lime of 
deposition. Jn addition . tlii.s peak emits in a wavelengUi 
hand centred near 420 nm. so that an optical filter 
transmiiting this band will he selective for the peak 
in question (Prescott & Fox 1990; Scholelidd el al 
1994), The 32.5"C pe.ik nUes on an unbleached 
background, which is measured and allowed lor by die 
procedures The sutiace sample mcniioned above h;ul 
zero TL when mea.snred with the revised pruccdliies. 

Mie FL IS expressed in terms of an equivalent dose 
measured in grays (Gy). The equivalent doses are; lot 
Ihe 35 cm sample 1.24 ±. 0.20 Gy; and for Ihe 70 cm 
“aiTiple 1.53 i 0.25 Gy, The dose rate has been 
measured by three essentially imlepcralenl metliod^ 
(Hutton & Pre.scolt 1992). They are. with the relevaui 
dose rates in brackets: in siiii gamma ray specirometry 
(0.153 ± 0.028 Gy ka thick source alpha counlirtg 
for U and Th with X-ray siiectrometry (XRS) for K 
(0.142 ± 0,029 Gy ka ' ); and delayed neutron analysis 
(DNA) for U. neutron activation analysis (NAA) for 
Th with XR.S for K. (0.16S ± 0.041 Gy ka 'i The 
weighted average is 0.152 ± 0.010 Gy ka ‘ for both the 
35 cm and 70 cm sample.s. 

Contributions l(>r cosmic rays I'nil.si he included. 
These are 0,21 ± 0.02 and 0.18 -t 002 Gy ka ' for 
the 35 and 70 cm samples respectively (Pre.scoit A: 
Hutton 1988, 19941. It is tvorth noting that cosmic rays 
dominate the dose rate because ihe levels ufK, U and 
Th are so extremely low (K - 0.04 i 0.01%; U n 22 
fc 0.00 ppm, Th - 1 0 i. 0.4 ppm). Over the time In 
question, changes irt cosmic ray u>ien.siiic> arc 
negligible (Prescott & Hutton 1994). 

The dose rates arc 0.35 rr 0.03 Gy ka ' al 3.^ cm 
and 0.3-3 =t 0-03 G>‘ ka ' at 70 cm. .A conirihuiuvi 
from sysicinatlc errors has been added. Hence, iht age 
of the 35 cm .sample is 3.7 ± 07 ka. and nf the 7(1 cm 
sample 4,6 ± 0.9 ka. Although Ihc deeper sample has 
the greater 1 1. age, the rwn ages arc not staiisiically 
diflercnt and probably all thai can be concluded i.s that 
tlie dune has been iii place for about 4 ka 

Thi.s age is baseil on a single senes ot dales fimti 
one dune Obviously, more age dcleinunaiirms ;uc 
required. Nevenliele.ss. the pale colour ol ihe s.ind. 
to which previous reference ha.s been rraidc. mid the- 
lack Ilf any carbomite .iccmnulalioiis m ilic dunes 
ufopilc its uxailabtliiy ) arc suggestive of a youlhful age. 
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The gcneml appeuram;es aic consislcnl with the Tl- 
dating in suggesiing that the Gawler Ranges dunes are 
younger than tile putative Late Pleistocene relic ioriiis 
of NW Eyre Peninsula (Twidalc ft al. W76) and are 
comparable to the HoliKcne forms of that area ( Rankin 
& Flint 1991) and of the Siinpsoii Desert (Wopfiier & 
I'widaie 1988, 1990). Nevertheless, the age 
determination obtained is for the uppermost layers of 
a dune and there is no evidence of the age of the sand 
at the base ot the dune. 



Origin of the dune sand 

As mcntioncrl previously, the provenance of the .sand 
ill duncfields. whether it is of local derivation or far- 
travellal, is eoiiinrverMal. The c(uestioii can be clarified 
by a consideration of the sedimentologic characteristics 
of the dune and other sand.s. In the Gavvier Ranges 
province, a local origin of Ihedune sands is precluded 
by their composition and granulometry as set out in 
Table I For e.\atnplc, the Scrubby Peak Duiicfield 
overlies outcrops of Eucarro Dacite, and \ktdca Dacitc. 
with small areas of Yannahie Rhyodaeite, Fancy 
RhyoliU; and, at the base of the Yardua Dacite, 'black' 
dacite (Blissen ei nL 1988, Fig 8). The microscopic 
groundmass of the volcanic rooks Ls rich in quartz, but 
the grains are much smaller than those of the dune 
sands. There are no quartz phenixirysts in the dacite 
(Blisseit 1986). No quartz of a size equal to, or greater 
tlian. that of which the Scrubby t^eak dunes are 
cumptised (and hence susceptible to attrition to prcxluce 
sand-sized grains) could be derived froni the Yardea 
and Eucarro daciles which are the country rocks over 
which, overwhelmingly, the duncfields have extended. 
No |;»kes or streams which might constitute a prissibJe 
source of sand in the dunes are known from within 
the province. 

If it is accepted that the dunes of the .Scrubhv Peak 
and other duncfields of the western Gawler Ranges 
extended fmm the W or N W, then there are three other 
possible sourees of the quartz .sand. 

First, there are outcrops in 'the wc.stern Gawler 
Range.s ol' Yamiabie Rhyotlacitc and of Paney Rlwol ile 
(Fig. 8), both of which cuiitam phenoci-ysts of quartz 
of a size equal to, or greater than, the dune sand (0.2 
to 2.0 mni in diameter - Blissetl 1986) Similarly, and 
second, granite with abundant coarse quartz crystals 
crops out to the west tif the Ranges (Blissetf <*/ al. 
1988). Bui difficulties attach to these outerr-ps us 
souices of the dune sand: they arc of limited e.vieni 
tiihoui 60 km- compared w'lth the 300 km- of the 
.Scrubby Peak Dunefield); ami it can be questioned 
whether they could produce a volume of quartz .sand 
compatible with that represented by the total of the 
iluncs. Also the outcrops do not e.xlend across the widih 
of the dunefield. .so that the spread of sand from them 



calls for varied strong winds, and lor distribution m 
topographically difficult terrain Moreover, the 
dunefield exiend.s we.stwards. i.c. windwards, of the 
outcrops in question ) Fig. 8). Against these arguments, 
the Gawler Range Volcanics tbrm a regional basin 
structure so that before erosion to their prcseiil 
Occurrences, the quartz -bearing meinhcr.s could have 
cMendeiJ funher to the 3V. In addition, the Ibrniet shape 
and size of the.se members could have been very 
different from their present representative.s. But. on 
the evidence, the rhyodaeite. rhyolite and granite 
outcrops of the western ranges and adjacent areas do 
not .seem likely souree.s ot suitable quartz. .Sand. 

The ihitd possibility is that the dune sand has been 
derived from the Corrobinnie Dcpres.sion. This runs 
in a NW-SE direction west, and therefore windward, 
of ilie duncllelii and contains detritus derived from the 
granite areas to the ,S. W and N as well as Irom the 
Gawler Range.s. It contains quanz comparable in size 
and character to the dune sand of the Scrubby Peak 
Dunefield (fine-grained, moderately well sorted, 
typically subrounded, frosted and coated with iron 
o.side - Gostin pers. comm 1993). It is concluded that 
the dune sands of the Scrubby Peak Dunefield cannot 
have been derived from the disintegration of tlte Gawler 
Range Volcanics. but rather have been transported on 
the w'ind from the Corrobinnie Depres.S)on. a distance 
of at least .30 km. Even if derived from the rhyolite, 
rhyodaeite and granitic outcrops, the sand must have 
travelled 25 km to cross the zone ot dacitie bednx-k 
Given the wind regime, the northern arm of the 
Scrubby Peak Dunefield (,\ in Fig 8) could only have 




Fig. 8. Scrabhy Peak Dunel eld, western Giawter Ranges, 
South AusliaJia. illu.siraiing hedtock lyjie ami possible 
sources of ihe iluiie saiiil, X. Northern ami of ihe 
Dunefield. Y. Nearest upwind oulcmp o( rhyulile/rhyo- 
dacilc. ED. Hucarro Dacite YD Yiirdca Dacitc R. 
Kliviilitt: RD Rhyodjeue. Sec text for explanation. AHer 
BliWl et «/. 19HX. 
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originated iii the rhyolUic/gramtic outcrops indicatccl 
by Y in Pig. 8 or from outcrops further wostward 
Whether this would be considered far-trmellcd Is a 
matter of definifioo. but the sand is txrrianily not of 
local denvation. 

Mechanism of dune formaiiun 
Fri'vttiling winds 

It is suggested (see below) that the dunr/telds of the 
Ciawler Ranges have been shaped by winds front Ihe 
western sector, This is cirnsistcni with llic pulaiive 
source of the sand of which Ihe dunes -.tte consiructeJ 
(see below). The relic linear dunes to the south of rhe 
Gawler Ranges, which po,ssihIy formed in late 
Pleistocene limes, extended from NW to SE sicioss the 
northern base of Eyre Peninsula, for they exteivd on 
to the western shores of salinas such as Lake Agars, 
but not on to rhe eastern shores (Twidale A Campbell 
1985). These NW-SE dunes also extend well below 
low tide level between Cowell and Whyalla (Van Dcur 
1983'^) but only in minor degree on the eastern .side 
of the Gulf on northwestern Yrrke Peninsula, where 
the aeolian fonns were detxi.sited during a phase of 
rising sea level and where the dunes are iruncatcd by 
wave action at the coast (Jessup 1967, 1968). This i.s 
consistent with a wind regime dominated by nortli- 
westeilics. 

In addition, at Lake Gairdner, the lunettes of the 
eastern shore are much more subsiamial than those of 
the western and, as the lunettes are comparable to 
coastal foredunes (Campbell 1%8), this supports a 
westerly wind regime. Also, the huge Late PleistCKene 
calcareous aeolianite foredunes ofwesi-faCTrig shores 
in Soudi Australia (e.g. on Eyre Peninsula) dwarf their 
east coast coumcrpart.s Thus, there is evidence of a 
predominantly westerly wind regime in the Gawlet 
Ranges and surrounding areas during Ihe penod, or 
periods, of dune formation 

There is, however, an anomaly between ibe present 
wind regime, as illustrated liy Ihe wind roae lot 
Nnnning (Fig. 2b) and the presumed westerly wirvl 
of dune ttinnation, since the winter sand-moving winds 
blow from die westerly sector, whereas die summer 
sand-inoving winds arc from the SW, S and SE. It is 
presumed that most of the sand movement would take 
place in .summer under hot and dry conditions, with 
only minor transport in Ihe inoLst. ciwl and vegetated 
winter conditions But. if there were only a slight 
latitudinal migration ofclunatic zone.s during Ihe period 
of formation of the dunes, as suggeated for example 
by Mabbutt (1977) and Sprigg (1979), then Ihe region 
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would have been influenced by summer rainlall 
maxima which would reduce sand mcwemenl during 
that Nca.N<in. On the other hand, dry winter coiidition.s 
would be suitable fat the evidenced transport of sand 
by westerly winds. The lack of compatibility between 
dune orieruaiioo and winsJ direction remains a problem. 

But a.s.surninga westerly wind regime, what factors 
are im)>jrtani m the formation of linear dunes'^ Whv 
do paratxtlic dunes de’/eIop"t How do the climbing and 
railing dunes form, and why do some of these forms 
ci'iniinuc across the crests of the hills, whereas otheis 
terminate on (he upwind side only to resume on the 
lee sUipe ' How arc tlw transverse dunes limned? 

Li'ifur iiwfs 

The ongin of linear dunes still debated (Cooke 
(t tfl 1993 1. Where the dunes have been closely 
exjititned, as in «he Simpwon Desert, these sand ridges 
appear to display the suine range of morphology, and 
internal structures and temporal variations in 
asymmetry, indicative of formation under a 
btdireciional wind regime (McKee & Tibbetts 1964: 
Wopfner & Twiddle 1967, Brookfield 1970: Tseu I99(t 
199.3) Tlie linear dunes of the Gawler Ranges, 
however, developed in an upland setting rather than 
on desert plains. The confined vnjlcys ought, in theory, 
to funnel the wind and hence to be conducive to j 
untdireciiuiial wind regime, but bidirectional winds 
could be cither dominant or be superimptwed on 
unidinxtional effects. No siructuivs have been observeil 
within rhe dunes and, (hough this may reflect absence 
of Jeep e.xposurcs as much as any diagnostic factor, 
it is iMt pcxssible tC( slate whether die dunes have been 
sliapeu under a unidirectional or a bidirectional wind 
regime. 

Judging from the nncmaiion of (he linear Junes in 
itse Gawler Rartges, the airflow was ajiparently 
disturbed by the hills of the province and was funnelled 
along valleys The hills induce zones of increased and 
nf decreased air flow and iifenhanced turbulence The 
dunes that are diverted around flanks of hills also reflect 
topographic control of the wind The changes in dune 
nrienuiion and morphology between, on the one hand, 
die Groat Victoria Desert, and. on the other, the 
Gawler Ranges, are due to .several factors. First, the 
westerly wind.s are diverted along the valleys. The 
linear dune.s are not everywhere parallel with the 
regional air (low, as is chaTaeieriMie of dunefleld.s on 
plains hut their uriematton is. m part, determined by 
the local wind regime. Second, sand supply decre,sses 
wirhiD rhe upland where the silicic volcanic rocks 
weather less, readily than do the grariitc.s to the west 
and, in particular, the supply of quartz grains is 
reduced. Third, .sand movement is impeded as a result 
of the presence of near surface moisiure, held cirher 
in valley alluvium or in rock fraclure.s. and con.sequeni 
vegetal roll growth 
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Because of ihe lack of observed ynictiircs iu llic 
dunes, Ihe uncertainty aKval ilu. ivlatiooship between 
dune morphology and ^slI>d regime and the fact that 
the dunes are relic and possihly relaiud to different 
wind velocities, wind directions and nintall aitinuni.s 
and distnbutions. the classifie.Hkwi ol the duiicH as 
linear, i.c elongate fomis aligned in the direction >>( 
the donunarii sand moving winds, is tentative. 

Ptirabi'lu duncrx 

The occurrcns'c of paraholic tatitci than linear dunes, 
can be explained as fbllciws In ihe flortubinnic 
Depicssion to the S of the Gawkr Ranges (Bourne rr 
al. 1974) and elsewhere i McKee IVnb. 'Vasson rf ft! 
I98f ) parabolic dunes are located in low lying aicas 
characterised by an abundani supiply of sand and b)' 
pmxiiriity to groundwaters, which leads to Uic luwci 
parts of the dune being stabilised by moisuin* tnd 
vegetation. This allows the higher rones of Sand to be 
transported downwind to giv« blowouts- or I ' dunes. 
Ill the Gawler Ranges area the pataholK.- dunes ivcur 
only in wide open valleys and on plains, loi example 
in Ihe w'estern Moonaree Dunefield and in patches in 
die Piccadilly Dunefield. Hovsevor, tlicy aa- noi 
necessarily restricted m Ihc lowest parts of these 
valleys. On the available evidence and as iadic.tted on 
the l.UXi OtXl topographic map with a coniuui luierval 
of 20 m. llie W-E belt of parabolic dtitvcs iti the 
Moonaree Dunefield is .sharply dclunited on tlw 
iionhem side by a belt of linear dunes and. less sharply, 
on the southern siile by dunc-frcc plains. The p 4 ir,*tKils- 
dunes override low N-S rises in the valley nrsl linear 
dunes occupy some low-lyit^ areas in the rKsnhem pan 
of the dunefield. Thus, in addition to staodiMilicnr hy 
vcgeiaiion and an abundani supply of sand, parabolic 
dune formation may require a critical wind srlocily 
such as is attained only ir> wide valleys and on plains. 

Climhinf! and fall inf; tiunti 

The climbing ami laliing dunes are u pamciilar 
variety ol linear dune which ri.se and ilesccixl 
uipogiaphic cibslrurtiotis wiienr ilu: lical wind is stnxng 
enough to carry the availabk sarxl gnHits up and twee 
the topographic nses. The wind vrlivity is apparenUy 
reduced on approaching Uie nbsraclc and deposiiiun 
of sand ixicurs Many <'tf ibe l-Hnmdlug slopes of ti»c 
burnhardts are gentle (abiyJL 5-12") and revxsrse oddy 
How is generally not developed, and hence eclm dunes 
(Tkoar 1983; see also Fig. 6a) arc tM found wirKlwanl 
of cliffed obstacles. W^re Hie supply is suffteicilt. 
sand accuinuLites until the dune oMuhes the Iteiglit ol 
the obstruction Where the b«.imliardt is low (in the 
Gawler Ranges < 40 m) ibe dune extends on to ami 
wer the crest as a climmng and faJImc dune. Wlvcrc 
the bomhardt is high (>4<f m), the dune »oim inav 
be discontinous though sand is carried on ui ihe cresl, 
as evidenced by grains trapped lO basins and crevices. 



Downwind of the obstacle, however, there is a zone 
of reduced wind velocity and .sand deposition and dune 
formation occur There may be fiinhet funnelling ol 
Ihc sand to the lec of ihe rbsiaclc where the falling 
dune IS resumed in a topographic einbayment (Fig. 6d). 
The contrast between those linear fiirms that continue 
unbroken over crests of bedrock hills and those in 
winch the climbing and falling components sire 
sepaialcd, evidently reflects the Berrnmilli effect (Pyc 
A Thoar 1990). 

Yhiin.viv'nc dutu':, 

l lie iruiisveise dunes of the Scrubby Peak Dunefield 
occur immediately downv/iiid of Ihe Corrobinnie 
Depression, the presumed source of the sand., and 
where the sand supply is abundant. The bornhardLs 
in this area stand about llH.l ni ab«ivc the level of the 
plain, form N-S trending ndges and the bounding 
slopes an? generally 5-10° with some as steep as 18“. 
f he plain is sand covered, with linear dunes of varied 
orientation, hut generally NW-SF. where there arc mi 
topographic obstacles. N-S in the valleys and W-E on 
ihe bornhardis rises (Fig. 4,1. .Some of the N-S lineai 
dunes override topographic obstacles and hence -are 
classed as climbing and falling dunes. The W-F 
transport t*f sand across the bornhardr rises also 
wiplains the presence of sand in the valleys. However, 
Mime of ihe dunes are limited to the upper slopes of 
the bornliardis and are located immediamly to ihe lee 
of the crest of the bornhardts ( Fig. 7). Although they 
may be linear dunes formed by winds from a northerly 
or southerly direction, in which case they do not 
conform to the pattern of dunes throughout the region, 
it is more likely that these creslai dunes are transverse 
to the originating wind it i.s suggested than the sand 
in these transverse dunes was driven up the windward 
slope of the bornbanJls and little or no deposition 
iH.curred here due to acceleration of Uie air flow 
However, immediaiely downwind of the crest, 
separation of the air flow and deceleration occurred 
so thai depjsirion of .sand eventuated. However, further 
ilownvvind, air flow accelerated and no dune formed. 

It is .sugge.sted that in this area the dunes arc a result 
of two different wind regimes, one a NW-SE wind dial 
was deflected by the topography and one a NW-SE 
wind dial was of sufficient strength to transport sand 
ov'cr the ob.siacle.s 

SijiniJU'itncc of lunettes wid Milinun in Hand supply 

The lunettes located on the eastern shore of Lake 
Gairdner evidently spawn fields of linear dunes in their 
Ice in a manner similar to that described from the 
Simpson and other deserts (Twidale 1972, 1981). The 
iran.vporl of sand to the salinas by rivers and the 
lumiation of the lunettes are important influences on 
sand supply and dune fiirmalinn. Whether sand is 
c^oTied by the wind frotii the W to the E shore of Lake 
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Gairdner (iOine 30 km) has noi been determined. No 
duties have been observed on the bed of the lake (J. 
Andrews, pcrs cotntn. IW4), though small borchanoid 
luntiN have been reported on the bed of Lake Hams 
(R. Major, pers. cotnm. 1992) Sand could be carried 
by saltation across the salina Given the hygroscopic 
character of the halite crust this may be difficult to 
conceive, though Clarke (1994) described saJtalinn on 
some salinas in Western Australia and S. Wells (pers. 
comm. 1994) has ob.scrvcd grains .saliating across a 
salt surface m California. Alternatively, sand reaching 
the W shore on the wind could be earned by wave 
action to the E shore during the occasional periods 
when there is water in die lake (Campbell 1968), 
though not from the lake bed unless the salt crust is 
dissolved or otherwise lemoved. Small ephemeral .salt 
dunes, noted on the eastern shore of Isjkc Gairdner. 
indicate the lenipiirary redistribution of some of the 
salt by dedation 

Conclusion 

Mere data on the dunes of the Gawicr Ranges 
province arc required before fimi conclusions can be 
drawn concerning the origin and age of the various 
dune forms. The available infiimiaiion suggests that 
the variations in morphology depend, at least in pari, 
on supply ot sand, mOisture content of the substrate, 
vegetation cover, wind speed and direciiim, and 
mpographic interietence to the wind. The .suggestion 



dial the Idrmation of parabolic as opposed to linear 
dunes is dependent on an abundant .supply of sand and 
fixing of the dune by vegetation only partially explains 
the distribution of these, dune types in the G'awler 
Ranges province; othei fectors arc appareniJy involved. 
Climbing dunes are a variant oftinear dunes and tbmi 
in the zone of reduced wind velocity upwind of an 
obslade where the slope of the obstacle is gentle and 
does not genertte reverse eddy flow. Falling dunes are 
associated w'idi climbing dunes provided the sand 
supply is sufficient They develop in the zone ol 
rc<iuccd wind velocity to the lee ol' the obstacle. The 
crestal transverse dunes are also due to deposition in 
the zone of reduced wind velocity Though the dunes 
of the Gawler Ranges area are essentially relic and are 
now stabilised by vegetation, there is sand movement 
during very high wind.s. The dunes were active about 
4(KIO years BP. The dunes of the Scrubby Peak 
Dunefield in the suulfiem Oawicr Ranges demonstrate 
that here the sand lia.s been transported by the wind 
at least 2.5 km fnim iLs source. 
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